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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 • A request for continued examination under 37 CFR 1 . 1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1. 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 12 March 2001 has been entered. 

2. The papers filed 7 November 2000 in Paper No. 12 in which claims 1 , 9 & 28 were 
amended is acknowledged and the amendments have been entered. New claims 32-33 filed in 
the Preliminary Amendment of Paper No. 17, dated 12 March 2001 have been entered. The 
previous rejections in the Office Action of Paper No. 10 dated 1 1 July 2000 are withdrawn in 
view of the amendments. All of the arguments have been thoroughly reviewed and are 
discussed below. New grounds for rejection are discussed. 

3. Applicant is reminded that changes to 37 C.F.R. § 1.121 require applicant to submit a 
clean set of all pending claims in addition to the marked up version of the amended claims. 

Currently claims 1-25 and 27-33 are under prosecution. 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-25 and 27-33 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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The claims are indefinite in the recitations - binding a labeled substance, said 
substance specifically binding to a mismatched base pair" (Claims 1-8, 19-21 & 32); 
"hybridizing fragments with a substance specifically recognizing" (Claims 9-18, 22 & 33); and 
"A substance specifically bindable to a mismatched base pair" (Claims 23-25 & 17) because 
"substance" is a broad term encompassing nucleic acids, nucleic acid binding proteins and 
chemical compositions so that the meaning of "substance" is unclear and one or ordinary skill 
in the art would not be apprised of the scope of the claimed invention. It is suggested that the 
claims be amended to define "substance" as described in the specification i.e. replace 
"substance" with "protein" (specification, page 7, last paragraph). 



Claim Rejections ■ 35 USC § 102/103 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date 
of application for patent in the United States. 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
Z ?h SOUg £ * t0 k patented ^ d the P rior "t are such that the subject matter as a whole 
S t tr H n ° b JT S a " he u time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. g y 

6. Claims 1-4, 19-21, 28-32 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Wagner et al. (WO 93/022 16, published 
4 February 1993). 



m 



in 
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Regarding Claim 1, Wagner et al. disclose a method for detecting nucleic acid fragment 
having a mutation comprising: hybridizing at least one nucleic acid fragment, with at least one 
nucleic acid fragment of which a mutation is to be assayed; binding a labeled substance, said 
substance specifically binding to a mismatched base pair occurring between the hybridized 
fragments; and identifying a fragment bound by the labeled substance by detecting the label to 
thereby detect a nucleic acid having a mutation (page 6, lines 1-25) wherein the at least one 
fragment is fixed on a substrate (page 7, lines 4-8) and has all of a sequence of a full-length 
gene (page 6, lines 25-27). The preceding rejection is based on judicial precedent following In 
re Fitzgerald, 205 USPQ 594 because Wagner et al. is silent with regard to the fragment having 
all of a sequence of a full-length gene. However, the sequence of a full-length gene recited 
Claim 1 is deemed to be inherent in the DNA hybridization partner having a mRNA target 
Wagner et al. because DNA hybridization partners of mRNA inherently encompass a full-length 
gene and therefore the DNA hybridization partners of Wagner et al. encompass the sequence of 
a full-length gene. The burden is on applicant to show that the claimed full-length gene is 
either different or non-obvious over that of Wagner et al. Alternatively, It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 
the DNA fixed on the substrate of Wagner et al. by fixing a full-length sequence of a on the 
substrate for the obvious benefit of detecting a DNA mutation within a genomic sample. 

Regarding Claim 2, Wagner et al. disclose the method wherein the substance 
specifically binding to a mismatched base pair is a mismatch binding protein (page 6, lines 13- 
17). 

Regarding Claim 3, Wagner et al. disclose the method wherein the mismatch binding 
protein is MutS (page 6, lines 29-31). 

Regarding Claim 4, Wagner et al. disclose the method w.herein the substance 
specifically binding to a mismatched base pair is. labeled with at least one kind of substance 
selected from the group consisting of luminescent proteins, phosphorescent proteins, 
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fluorescent proteins, luminescent substances, fluorescent substances, phosphorescent 
substances, radioactive substances, stable isotopes, antibodies, antigens enzymes and proteins 
(page 27, lines 22-32). 

Regarding CJaim 19, Wagner e. al. disc.cs. the method wherein the fragments of nucleic 
acid are bound to the substrate only a. their 5' or 3 - end i.e. via terminal phosphate groups or 
hydroxyl terminus (page 19, lines 20-33). 

Regarding Claim 20, Wagner et al. disclose the method wherein the fragments of nucleic 
acid are fixed on the substrate by covalent bonds (page 19, lines 9-10). 

Regarding Claim 21, Wagner et al. disclose the method wherein said nucleic acid is 
cDNA i. e . the immobilized nucleic acid is cDNA (page 6, lines 25-26 and page 13, lines 6 -9). 

Regarding Claim 28, Wagner et al. disclose an article comprising a substrate having a 
surface on which nucleic acid fragments having all of a sequence of a full-length gene (page 6, 
lines 25-28) wherein the fragments are fixed in a hybridizable condition (page 7, lines 4-9). The 
preceding rejection is based on judicial precedent following In re Fitzgerald, 205 USPQ 594 
because Wagner et al. is silent with regard to the fragment having all of a sequence of a full- 
length gene. However, the sequence of a full-length gene recited in Claim 28 is deemed to be 
inherent in the DNA hybridization partner having an mRNA target recited in Wagner et al. 
because DNA hybridization partners of mRNA inherently encompass a full-length gene and 
therefore the DNA hybridization partners of Wagner et al. encompass the sequence of a full- 
length gene. The burden is on applicant to show that the claimed full-length gene is either 
different or non-obvious over that of Wagner et al. Alternatively, It would have been obviou. to 
one of ordinary skill in the art at the time the claimed invention was made to mod.fy the DNA 
fixed on the substrate of Wagner et al. by fixing a full-length sequence of a on the substrate for 
the obvious benefit of detecting a DNA mutation within a genomic sample. 
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Regarding Claim 29, Wagner et al. disclose the article wherein said fragments are 
bound to the substrate only at their 5' or 3> end i.e. via terminal phosphate groups or hydroxyl 
terminus (page 19, lines 20-33). 

Regarding Claim 30, Wagner et al. disclose the article wherein said fragments are 
bound to the substrate by covalent bonds (page 19, lines 9-10). 

Regarding Claim 31, Wagner et al. disclose the article wherein said nucleic acid is cDNA 
(page 13, lines 4-9). 

Regarding (New) Claim 32, Wagner et al. disclose a method for detecting nucleic acid 
fragment having a mutation comprising: providing at least one polynucleotide fixed on a 
substrate; a sample comprising at least one nucleic acid fragment of which a mutation is to be 
assayed; a labeled substance wherein said substance specifically binds to a mismatched base 
pair resulting from hybridization between a polynucleotide fragment and a fragment comprising 
a mutation; hybridizing said fragment to said polynucleotide; introducing said labeled 
substance to specifically bind to any mismatched base pairs; and identifying a fragment bound 
by the labeled substance to thereby detect a nucleic acid having a mutation (page 6, line 1 - 
page 7, line 8) and wherein the fragments have all of a sequence of a full-length gene (page 6, 
lines 25-27). The preceding rejection is based on judicial precedent following In re Fitzgerald, 
205 USPQ 594 because Wagner et al. is silent with regard to the fragment having all of a 
sequence of a full-length gene. However, the sequence of a full-length gene recited in Claim 32 
is deemed to be inherent in the DNA hybridization partner having an mRNA target recited ,n 
Wagner et al. because DNA hybridization partners of mRNA inherently encompass a full-length 
gene and therefore the DNA hybridization partners of Wagner et al. encompass the sequence of 
a full-length gene. The burden is on applicant to show that the claimed full-length gene is 
either different or non-obvious over that of Wagner et al. Alternatively, It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 
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the DNA fixed on the substrate of Wagner et al. by fixing a full-length sequence of a on the 
substrate for the obvious benefit of detecting a DNA mutation within a genomic sample. 



Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action- 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wagner et al. 
(WO 93/02216, published 4 February 1993) in view of Zoltukhin et al. (U.S. Patent No. 
5,874,304, filed 18 January 1996) 

Regarding Claim 5, Wagner et al. teach a method for detecting nuclei acid fragment 
having a mutation comprising: hybridizing at least one nucleic acid fragment, with at least one 
nucleic acid fragment of which a mutation is to be assayed; binding a labeled substance, said 
substance specifically binding to a mismatched base pair occurring between the hybridized 
fragments; and identifying a fragment bound by the labeled substance by detecting the label, 
thereby detecting a nucleic acid having a mutation (page 6, lines 1-25) wherein at least one 
fragment is fixed on a substrate (page 7, lines 4-8) and has all of a sequence of a full-length 
gene (page 6, lines 25-27) and further introducing a label into a nucleic acid fragment to be 
assayed for mutations (by adding the labeled mismatch-binding protein, and detecting the label 
to identify the fragment having a mutation (page 6, lines 19-24, but they do not teach the 
mismatched base pair is labeled with GFP. However, GFP labeled proteins were known in the 
art at the time the claimed invention was made as taught by Zoltukhin et al. who teaches the 
advantages of GFP i.e. it does not require cofactors or substrates and it is small in size 
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(Column 1, lines 52-59 and Column 8, lines 22-27). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to apply the GFP label of 
Zoltukhin et al. to the labeled mismatched base pair binding substance of Wagner et al. for the 
expected benefit of simplicity by eliminating need for cofactors and substrates as taught by 
Zoltukhin et al. (Column 1, lines 52-59 and Column 8, lines 22-27). 



11. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wagner et 
al. (WO 93/02216, published 4 February 1993) in view of Gifford (U.S. Patent No. 5,750,335, 
filed 22 April 1993). 

Regarding Claim 6, Wagner et al. teach a method for detecting nucleic acid fragment 
having a mutation comprising: hybridizing at least one nucleic acid fragment, with at least one 
nucleic acid fragment of which a mutation is to be assayed; binding a labeled substance, said 
substance specifically binding to a mismatched base pair occurring between the hybridized 
fragments; and identifying a fragment bound by the labeled substance by detecting the label, 
thereby detecting a nucleic acid having a mutation (page 6, lines 1-25) wherein at least one 
fragment is fixed on a substrate (page 7, lines 4-8) and has all of a sequence of a full-length 
gene (page 6, lines 25-27) and introducing a label into a nucleic acid fragment to be assayed for 
mutations (by adding the labeled mismatch-binding protein) and detecting the label to identify 
the fragment having a mutation (page 6, lines 19-24) but they do not teach quantifying the 
fragment having a mismatched base pair. Gifford teaches a similar method for detecting 
nucleic acid fragment having a mutation comprising: hybridizing at least one fragment fixed on 
a substrate with at least one fragment of which mutation is to be assayed (Column 4, lines 10- 
23 and 66-67) and introducing a label into a fragment to be assayed to identify and quantify 
the fragment having a mismatch (Column 21, lines 1-10). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify the mutation 



# 
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detection of Wagner et al. with the additional quantitation as taught by Gifford et al. for the 
expected benefit of detecting and quantifying heteroduplex fragments present as taught by 
Gifford et al. (Column 21, lines 7-10). 

Regarding Claim 7, Wagner et al. teach a method for detecting nucleic acid fragment 
having a mutation wherein the label introduced into the nucleic acid fragment to be assayed 
for mutations (by adding the labeled mismatch-binding protein, and detecting the label of the 
are carried out in order to identify the fragment having a mutation (page 6, lines 19-24) but 
they do not teach the a label different from the label attached to the mismatch binding 
substance. Gifford et al. teach the similar method wherein the label introduced into the 
nucleic acid to be assayed for mutations produces a signal different from that produce by the 
label attached to the substance specifically binding to a mismatched base pair wherein 
quantification and identification of the fragment are performed simultaneously i.e. compare to 
identify and quantify (Column 21, lines 1-18). 

Regarding Claim 8, Wagner et al. teach the method wherein the fragment to be assayed 
is labeled by being bound to a labeled substance which specifically binds to a mismatched base 
pair wherein the substance is labeled with at least one kind of substance selected from the 
group consisting of luminescent proteins, phosphorescent proteins, fluorescent proteins, 
luminescent substances, fluorescent substances, phosphorescent substances, radioactive 
substances, stable isotopes, antibodies, antigens enzymes and proteins (page 27, lines 22-32, 
but they do not teach the nucleic acid fragments are labeled. Gifford et al. teach the similar 
method wherein the nucleic acid fragments to be assayed are labeled with at least on kind of 
label selected from the group consisting of luminescent substances, fluorescent substances, 
Phosphorescent substances, stable isotopes, radioactive substances (Column 10, lines 33-41). 
It would have been obvious to one of ordinary skill in the art at the time the claimed invention 
was made to modify the labeling taught by Wagner et al. with the additional label on the 
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nucleic acid to be assayed as taught by Gifford et al. for the expected benefit of quantifying the 
heteroduplexes in a sample as taught by Gifford et al. (Column 21, lines 3-6). 



12. Claims 9-18 & 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wagner et al. (WO 93/02216, published 4 February 1993) in view of Chirikjian et al. (U.S. 
Patent No. 5,763,178, filed 7 June 1996) and Goldrick (U.S. Patent No. 5,891,629, filed 28 
September 1995). 

Regarding Claim 9, Wagner et al. teach a method for detecting nucleic acid fragment 
having a mutation comprising: hybridizing at least one nucleic acid fragment, with at least one 
nucleic acid fragment of which a mutation is to be assayed; binding a labeled substance, said 
substance specifically binding to a mismatched base pair occurring between the hybridized 
fragments; and identifying a fragment bound by the labeled substance by detecting the label, 
thereby detecting a nucleic acid having a mutation (page 6, lines 1-25) wherein at least one 
fragment is fixed on a substrate (page 7, lines 4-8) and has all of a sequence of a full-length 
gene (page 6, lines 25-27). Wagner et al. do not teach the method wherein a substance which 
recognizes the mismatched base pair cleaves the hybridized fragments and labeling the 
remaining fragments. However, Chirikjian et al. teach a similar method for detecting a nucleic 
acid fragment having a mutation comprising: hybridizing nucleic acid fragments with nucleic 
acid fragments of which a mutation is to be assayed treating a mismatched base pair occurring 
between the fragments with a substance specifically recognizing and cleaving the mismatched 
base pair labeling the cleaved fragments (Column 9, lines 33-38) and identifying the labeled 
fragment to thereby detect a nucleic acid having a mutation (Column 3, lines 8-28). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to modify the mismatch binding protein of Wagner et al. with the mismatch binding 
protein which cleaves as taught by Chirikjian et al. for the expected benefit of eliminating the 
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necessity of PGR amplification which introduces spurious point mutations and to thereby 
detect, identify and localize a nucleic acid having a point mutation accurately, economically 
and efficiently as taught by Chirikjian et al. (Column 6, lines 40-45). 

Regarding Claim 10, Wagner et al. teach the method wherein said fragment is fixed on 
the substrate at the 5' end (page 19, lines 20-25) but they do not teach the 3' end of the 
fragment is blocked and the labeling of the fragment is performed by 3' end addition. However, 
Chirikjian et al. teach the similar method wherein the labeling of the cleaved fragment is by a 3' 
end addition reaction. It would have been obvious to one of ordinary skil. in the art at the time 
the claimed invention was made to modify the labeling reaction of Wagner et al. with the 3' 
addition reaction of Chirikjian et al. based on mutation being detected for the expected benefit 
of detecting a point mutation accurately, economically and efficiently as taught by Chirikjian et 
al. (Column 6, lines 40-45). 

Regarding Claim 11, Wagner et al. teach the method wherein the binding substance is 
MutS (page 6, lines 29-31, but they do not teach the binding substance is a nuclease. 
However, Chirikjian et al. teach the similar method wherein the binding substance is a 
nuclease (Column 7, lines 1-19). It would have been obvious to one of ordinary skill in the art 
at the time the claimed invention was made to modify the MutS binding substance of Wagner 
et al. with the nuclease as taught by Chirikjian et al. based on mutation being detected for the 
expected benefit of detecting a point mutation accurately, economically and efficiently as 
taught by Chirikjian et al. (Column 6, lines 40-45). 

Regarding Claim 12, Chirikjian et al. teach the similar method wherein the mismatch 
binding substance is a nuclease comprising numerous nuclease enzymes known in the art 
(Column 7, lines 1-25) but they do not specifically teach the nuclease is SI nuclease, Mung 
bean nuclease or RNase H. However, Go.drick teach a similar method for detecting a mutation 
comprising: hybridizing a nucleic acid fragment with a fragment to be assayed; treating a 
mismatched base pair with a substance specifically recognizing and cleav.ng the mismatch 
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base pair to cleave; and identifying the cleaved fragment to identify the mutated fragment 
wherein the cleaving substance is selected from SI nuclease and Mung bean nuclease (Column 
15, lines 2744). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to modify the mismatch-bind substance of Wagner et al. and 
Chirikjian et al. with functionally equivalent nuclease i.e. SI nuclease and/or Mung bean 
nuclease taught by Goldrick based on available reagents, mutation of interest and desired 
results to optimize experimental conditions to thereby maximize experimental results. The 
courts have further stated with regard to chemical homologs that the greater the physical and 
chemical similarities between the claimed species and any species disclosed in the prior art, 
the greater the expectation that the claimed subject matter will function in an equivalent 
manner (see Dillon, 99 F.2d at 696, 16 USPQ2d at 1904). 

Regarding Claim 13, Chirikjian et al. teach the similar method wherein the labeling is 
performed by an enzyme reaction utilizing a label i.e. a gylcosylase-associated label (Column 9, 
lines 33-37). 

Regarding Claim 14, Chirikjian et al. teach the similar method wherein the reaction is 3' 
addition (Column 9, lines 33-37). 

Regarding Claim 15, Chirikjian et al. teach the similar method wherein the fragment is 
labeled with a fluorescent substance (Column 9, lines 35-37). 

Regarding Claim 16, Chirikjian et al. teach the similar method wherein introducing a 
label into the fragment to be assayed are carried out in order to detect and quantify the 
fragment having a mismatched base (Column 9, lines 58-65). 

Regarding Claim 17, Chirikjian et al. teach the similar method wherein quantification 
and identification of the fragment are simultaneously performed (Column 9, lines 39-52). 

Regarding Claim 18, Chirikjian et al. teach the similar method wherein the fragment is 
labeled with a fluorescent substance (Column 9, lines 35-37). 
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Regards Claim 22, Wagner e, a,, disclose ,he meftcn wherein ^ nuddc ^ „ 
cDNA (page 13, lines 4-9). 

larding (Ne w, Claim 33, Wagner e, .1. teach a method for detecting nucleic acid 
fragment having a mutation comprising; p ro viding at leas, one polynuCeo.de tad on a 
substrate; and a sample comprising a, ,east one nucleic acid fragment; hybrid,i„g said 
fragment to said pdynuclecide; treating a mismatched base pair occurring beiween said 
hybridized fragment and polynucleotide with a substance that speciiicaNy recognizes the 
mismatch; labehng the fragment; and identifying the labeled fragment ,„ thereby detect a 
nucleic acid having a mutation (pa ge 6 , h„e ,. page 7 , line 8| and ^ ^ ^ 
all of a seance of a full-length gene (page 6, lines 25-27). Wagner e, al. do no, teach the 
method wherein a substance which recognizes the mismatched base pair cleaves the 
hybridized fragments and labeling the remaining fragments. However, Chiri kjia n e. a, teach a 
simuar method for detecting a nucleic acid fragment having a mutation comprising; hybridizing 
nucleic acid fragments with nucleic acid fragments of which a mutation is to be assayed 
-ating a mismatched base pair occurring between the fragments w.th a substance specific^ 
recognizing and Ceaving the mismatched base pair labeling the Ceaved fragments .Coiumn 9 
— 33-38, and identuying the ,at*,ed fragment ,„ thereby detect a nucleic acid having a 
mutation (Colnmn 3, lines 8 . 28 , „ would have been ^ ^ _ ^ ^ ^ ^ 

at the time the claimed mvention was made to modify the mismatch binding protein of Wagner 

et al. with the mismatch binding protein „ hich cleaves as taught by Chilian e, al . for the 

emoted benef,, of eliminating the necessity of PC R amp„ficat,„„ which mtroduces spurious 

pom, mutations and ,o thereby detect, identify and localize a nucleic acid having a point 

mutation accuracy, economical and efficiently as taught by Chiri kj ia„ e, al. (Column 6 lines 
40-45). 
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- Cairns 2 , 25 & 27are rejKted undw 35 y s c ^ ^ ^ 

^^^^ 

Paten, N „. 5 , 874 , 304 , ffled „ ^ ^ 

22124): 5289-5295). eSMrCh ' 1994 ' 

Cairn 23, Wagner e, al. ^ . substa „ ce 

teach the label is GFP However nroiklJ 7 "° not 

■ - j . ^ Protttas •« ""own in th e „, « lhe time the 

da,med mVe " ta ~ «* - <augh< b y Zo Itukhjn „ al wh0 , eaches 

i e it * ■ he advan tages of GFP 

e does no. requm coteors „ substrates ^ j( ^ sna| _ h ^ 

-.,c,a ta e dmMntlMwasmadetoapplytheOFpkbeiof2o|tukhin 

matched base pair bindingsubstanceof kbeted 

' lnes 52 ' 59 and Column 8, lines 22-27). 

Regarding Cairn 24 , Wagner et , tMch a subs(ance bMdab 

^^-^-.^.^^^^ 

protein or a functional derivative thereof (page 6, lines 19-31) but they do not teach the 

l:iir ngPr0tefabtadSaC/C — -ngprl, 

-S„ fW retal.^ themutShornologuetaughtbjp]ecketaiforthe 
o f base.spec,f,c m is malchbindingas 

,page wy4 - last paragraph). 
R ~ — Wagner e, a,, teach a substance specincal, bindable to a 
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were well known in the art at *u Proteins 

r- ~-~r~r 

<o c/c _ ed taK ^ (page 5292| it wouid have ; -* - 

■n the art at the tim, th. ,i • .. • orIi,na T ski11 

.he Canned lnwntion was made ^ 

^nta^^w^^ ^^^^ 

(page ^ y4 > las * paragraph). 



Conclusion 

^- No claim is allowed. 
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